Caspase-9: involvement in secondary death of axotomized rat retinal ganglion cells in vivo.
Recently we have shown that adult rat retinal ganglion cells (RGCs) die by apoptosis following optic nerve (ON) transection, activating caspase-3. In the present study, we report that caspase-9, known to be an important activator of caspase-3, becomes activated in the axotomized adult rat retina as revealed by immunoblot analysis and protease activity assays. Reduction of caspase-9 activity by repeated intraocular injection of specific inhibitors significantly prevented RGC death. Caspase-9 activity was effectively blocked by inhibitor treatment and by application of IGF-I and BDNF, neurotrophic factors which have been shown to be highly neuroprotective in this model. Taken together, our data suggest that caspase-9 plays a critical role in apoptosis induction in axotomized RGCs in vivo and is regulated under treatment with growth and survival factors. Thus, providing more insight into the mechanisms underlying neuronal death and survival following trauma might serve as a basis to improve future therapeutic strategies preventing or at least reducing the severe consequences of neuronal injury.